FIELD TECHNICAL INFORMATION

Application recommendabions for work at the wall or caling

Suspension Systems for
Acoustical Lay-in Ceilings

THIS DOCUMEMT HAS EEEN
APFPRCVED BY THE BUILDING
DEPARTMEMT

for official use only

This document provides the various
standards for the installation of sus-
pension systems for acoustical lay-in
cellings. Incorporation of this documeant
will provide a mare uniform standard for
installation and inspection. This document
is designed to accomplish the intent of
the International Building Code (IBC) with
regard to the reguirements for seismic
design category O for suspended cellings
and related items. Unless supported by
enginesring or approved by local build-
ing cepartmeant, the suspension system
shall be installed per the requirements for
Sgismic Design Category (20DC) D, E

and F per the IBC. Manufacturers'

recommendations should be followed

General Recommendations

Referenced =zources per hierarchy: 2003 1BC (International Building Code),
American Society of Testing Materiaks (A3TM C 635, ASTM C 636},
Amearican Society of Civil Enginesrs (A2CE 7-02) and Ceilings and Interior
Systems Construction Asscciation [SIS04).

Partitions that are tied to the ceiling and all partiticns greater than 6 fest n
height shall be laterally braced fo the structure. Bracing shall b2 ndepen-
dent of the cailing splay bracing system. Sowcs 15T saction 1521.1.2

For further information on bracing of non-lkead bearng partitions refer to
MWIZE technical document #201.
All main bearms are to be Heawy Duby (HD), Soace ASCE 702 item 5.6.2.6.2.2a

All croes tees shall be capable of carrying the design load without excesd-
ing deflection equal to 17560 of its span. Sauace GISCA zones 5-4

* These recommendations are intended
for =sugpended cailngs including grid,
panel or tik, licht fixtures and ar temminals
weighing no mora the 4 Ibs. per =quare
foot, Souwrme ASCE 7-02 #em 8626 1
Einy 3 * Allwire lies are to be thres tight turns
) arcund itself within thres inches. Trelwe
i gage Hanger wire spaced 4 foot on center
% {figura 1), Source ASTM C 6356 itam 2.3.4

['| *  Changes in ceiling planas will require
positive bracing.

figure 1 Sowrce ASGE 7-02 Section 862 6.2.2. tem £
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figure 2
Lataral force Bracing

figura 3

Maximurn Recommended Lengths for

Vartical Struts

EMT CONDUIT

155" metal stud (25 gage)

12" EMIT conduit up o 6'0"
%" EMIT conduit up fo 86"
1" EMT condluit up to 100"

up to 6'2"

215" metal stud (25 gage)

up to 10'6*

Source Fortiand Buiding Department

Maote: Plenum areas greater than 110" will require

engineanng cakulations.,

figure 4
Wall Molding Requiraments

Lateral Force Bracing fiowres 2 and 3

Cailings corstructad of lath and plaster or gypeum board, screw or nail at-
tached to sugpenced members that support a ceiling on one keval extending
from wall to wall shall be exempt from the lateral force bracing recuirements.
Souroe CISCA zoneg 5-4

Lateral forca bracing is the use of verical struls (compression posts) and
splay wires (see figure 2).

Lateral forca bracing is required for czilngs over 1,000 =quare feet and not
recyired for ceilings less than 1,000 square feet provided they are sumounded
by four walls and braced to sfructure. Sowce ASCE 702 secfion 5,62 6.2.2 fam o
Lateral Force Bracing shall 212 fest on center (maximum) and begin no
farther than & fast from walks. Source CISCA Seizmi zonss 5-4

Splaywires areto be four 12 gagewires attached to the main beam. Wires
are arayed 907 from each other and at an angle not excesding 45° fraom the
plane of the ceiling, Sourme CECA Seizme zones 5-4

Splaywires areto bawithin 2 nches of the connection of the vartical strut to
suspendead cailing. Source CISCA Salsmic zonss 54

Figid bracing may be used in lieu of gply wires, Soace ASCE secion 5.5.265.2.2
Cailings with plenums less than 12 inches o structure are not required to
hawe lateral force bracing, Souce Portisnd Building Department

Wertical struts must be positively attached to the suspension systems and the
structure above, Source GISCA 54

The vartical strut may e EMT conduit, metal studs or a proprietary compras-
sion post (2o figure 3).

Wall Meldings figue 4

Wall moldings (permeter closure angles) are required to have a horizontal
flange 2 nches wide, unkess alternate mathods are approved prior to inztal-
laticn by the local building department and the designer of record. One end
of the ceiling arid shall be attached to the wall molding, the ather end shall
hawve a % inch clearance from the wall and frea to slide. Souce ASCE 702 =action
582622 emb

The grid shall be attached at two adjacent walls [pop rivets or approved
method). Source CISCA Seismic zones 3-4

There =hall be a minimum % nch clearance from the end of the grid system
at un-attached wallg. Sowce ASCE 7-02 sacton S.6.2.6.2.2 fam b

Spreader Bars ficure 4

Spreader (gpacer) bars or ather means approved by local building depart-
ment shall be used to prevent the ends of the main beams at perimeter walls
from spreading open during a seismic event. Parimetar eires shall not ba in
lieu of gpreader bars, Source CIS0A Saiamic z2ones 5-4

Wire fying is an acceptable altemative to spreader bars.,

Spreader bars are not required if 2 20 degree intersecting cross or main is
within & nches of the perimeter wiall.

Hanger (Suspension) Wires figwes 52 and 5t

Hanger and perimeter wires must be plumb within 1 in 6 unless (fioure 5a)
counter skping wires are provided figurs 5B, Souce ASTW C 638 section 2.1.4
Hanger wires =hall be 12 gage and gpaced 4 fest on center or 10 gage
spaced 5 fest on canter, Source ASTM © 56

Any connection devics at the =supporting construction shall be capable of car-
rying not lass than 100 pounds, Source CIS0A rones 5-4
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*+  For eszantial facilities, hanger wire connections must be capable of carning
200 pounds and bracing (gplay) wires =hall be capable of camying 440 pounds,
shat-in anchars in concrete are not permitted for bracing wires,  Sowrce Deparnt-
ment of State Architacts [DEAVR A4-3

*  Bracing wires =hall bo attached to the grid and to the structure in such a man-
nier that they can support a design bbad of not less than 200 pounds or the
actual design load, with a safety factar of 2, whichever is greater (figure 6l).
Siowroe CIECA zonss 54

«  Powder driven faztenars must be approved for the appropriate loading.

Source ASCE 7-02 sechion B.6.1.6.5

*  Terminal ends of each main beam and cross tee must be supported within 8

inches of each wall with a perimeter wire (see figure 4 & 5 B Sowce G504 zones 54

Electrical fixtures

+  Light fixtures weighing less than 10 pounds shall have one 12 gage hanger
wire connacted from the ficture to the structure above, This «wire may be slack,
Soure CISCA Safzmic zonss 5-4

+  Light fixtures seighing maone than 10 pounds and lkess than 55 Ibe. shall have
teio 12 gage wires attached at oppasing corners of the light fixiure to the
structure above, These wies may be slack. Source SISCA Ssiamic sonas 3-4

#  Light Fixtures esaighing mare than 52 ks, shall be supported by directly from
the structure doove. These wires must be taut, Souce G504 Seismic zones 5-4

+  Pendant mounted fixiures shall be directly supported from the stracture above
using a 2 gage wire or an approved altermate support without using the ceiling
sugpension system for direct support. Sowce SISCA Seiomic zones 3-4

& Tancem fidures may utilize comimon wires.

Mechanical Services

#  Terminals or sorvices weighing 20 be. but not more than 56 bs, must have teo
12 gage wires connecting them to the ceiling syetem hangers or the structure
alsove, Theea wiras may be sladk, Source SISCA Saizmic zonss 54

«  Tarminals or sarvices weighing more than 56 bs. must b2 independarntly
supported directly from the structure above, These wiras must be taut,

Siwroe GIECA Sefzmic zonss 5-4
Seismic Separation Joints figue 7

For ceiling areas exceading 2500 square feet, a seismic separation joint or full
height wall partiticn that breaks the ceiling shall be provided unless analyses are
perormed of the ceilings bracing syetem, closure angles and penetrations o pro-
vide =ufiicient clearance. Sowoe A5CE 7-02 fem 0626220

The layout and location of the ssismic sgparation joint shall B2 per the desianer

of record and noted on the plans. If a seismic separation joint is required by the
designer, the designer may use the genanc joint detailed in this document or a pro-
prigtary joint. The amount of free moverment igep design) shall be per the desioner
of record.

Special Inspections

Special ingpections may be required by the jurisdiction or municipality, Cortact the
local buikding departrnant.

Sprinklers

Far celings without rigid bracing, gprinkler head panetrations shall have a 2 inch
ovarsize nng, sleeve ar adapter through the cailing tile to alloer free movement of at
leazt 1 inch in all horzontal directions. Flexible hoad design that can accomimodate

1 inch free movement shal be permilled as an altemata, o ASCE oz osz6220ame

figure 52

figure Sb = Countersloping

figure Gz

Werticd hanger wire attachment

Shet-+n andhar —lli] ot
1
Strusiural canarete j =
Ceiling clip o
2 turms
3
Wartical hanger wirs
—la
figure 6b
Splayed seismic bracing wire attachment
EAE" drll4in eaparsion andhar ".ITE'

minimurn

Structural conarate

Stes strap 1" wide x 2" lang x
12 page minimum

2 turns

Splayesd saismic bracing wirs

figure 7

T
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GLOSSARY FOR THIS DOCUMENT (regional terminclogy may vary)

CLOSURE ANGLES

Wall molding that surncunds the perim-
ater of the suspension system and ceiling
tile=.

CROSS TEES

The cross member that intedock with the
main beams, also known as cross nn-
rers of cross T-bars,

DIFFUSER
A circular or rectangular metal grill used
for the paszsage of air from a ducted

aystom.

ESSENTIAL SERVICE BUILDINGS:
Any buildings designed to be usad by
public agencies asz a fire station,
police =tation, emergency operations
caenter, State Patrol office, sheriff's
office, or emeargency communication
digpatch center.

GRID
The main E=ams and cross feas of the

sugpension systam.

1032-A ME B5th St.
Seattle, WA 93115
Phone (2056) 524-4243
Fax (206) 524-4136

Toll Free (300] 5244215
info@mych.org
wwwnwehb. org

B.C. Wall and Ceiling Asscciation
Fhone: (804) 587-T180
Fax: (604) 527-T208

ALASKA * IDAHO » OREGON » WASHINGTOMN =« ALBERTA = BRITISEH COLUMBIA » SASKATCHEWAN
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NWCEB - Oregon
Fhone: [503) 28603553
Fax: (503) 2295-2733

Alberta Wall and Cailing Buraau
Phone: [403) 260-7045
Fax: (403) 281 -9515

HAMGER WIRE

10 or 12 gage saft annealed wire usad as
primary support for the grid system. Al=o
called suspension wires.

LATERAL FORCE BRACING

The bracing method uzed to prevent ceil-
ng uplift or resirict lateral movernent dur-
ng a =eizmic event. Latoral fores bracing
congizts of vartical struts and splay wiras.

MAIN BEAM

The primary suspenzion mambear sup-
ported by langer wires, alzo known as
the main unner, camying tee, camying

rurner of Maires.

MOLDING

A light gauge metal angal or channel
fastened to the wall or parition to
support the perimeter of an acoustical
tile or ceiling.

PERIMETER WIRES
Hanger wires placed within sight inches
of the sumounding walls,

PLENLIM
The space axove a sugpended cailing.

SLACK WIRE
& 12 gagewre that iz not tight or taut.

SPREADER cr SPACER BAR

A& bar with notches to prevent the sus-
penzicn system from separating, alzo
called a stabilizer bar.

SPLAY WIRES
Wires inztalled at an angle rather than
perpendicular to the grid.

VERTICAL STRUTS

The rigid vertical membar usad n lateral
force bracing of the auspanszion systam.
Al=o known as comprassion posls,
saizmic pods, seismic struts, Commen
miaterials are akectrical conduit (EMT),
metal studs or propratary products,

The NWCB has been serving the conslruction
industry for over forty years. It is recognized

as a technical authority, educational bochy and
spokesparson for the wall and cailing industry.

It provides sarvices to architect=s and the con-
struction community on all matters relating to the

diversified wall and cailing industry.

Az the industry's development and coordination
organization, the MWCE saw the nead to astab-

lizh a document to provide clarfication and the

intent of MNEHRP (Mational Earthouake Hazards
Reduction Program) an agency of FEMA (Faderal
Emergency Mamagement Agency). It is meant to

=zarve as a set of recommendations and is not
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intendad for any specific construction project.
The MWCE makes no express ar implied warranty
or guarantes.
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